Structural aspects and chaperone activity of human HspB3: role of the "C-terminal extension".
HspB3, an as yet uncharacterized sHsp, is present in muscle, brain, heart, and in fetal tissues. A point mutation correlates with the development of axonal motor neuropathy. We purified recombinant human HspB3. Circular dichroism studies indicate that it exhibits β-sheet structure. Gel filtration and sedimentation velocity experiments show that HspB3 exhibits polydisperse populations with predominantly trimeric species. HspB3 exhibits molecular chaperone-like activity in preventing the heat-induced aggregation of alcohol dehydrogenase (ADH). It exhibits moderate chaperone-like activity towards heat-induced aggregation of citrate synthase. However, it does not prevent the DTT-induced aggregation of insulin, indicating that it exhibits target protein-dependent molecular chaperone-like activity. Unlike other sHsps, it has a very short C-terminal extension. Fusion of the C-terminal extension of αB-crystallin results in altered tertiary and quaternary structure, and increase in polydispersity of the chimeric protein, HspB3αB-CT. The chimeric protein shows comparable chaperone-like activity towards heat-induced aggregation of ADH and citrate synthase. However, it shows enhanced activity towards DTT-induced aggregation of insulin. Our study, for the first time, provides the structural and chaperone functional characterization of HspB3 and also sheds light on the role of the C-terminal extension of sHsps.